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# MDRI C1236T A= G2677T % A5 #3580 R 2 & 4y 09 f 25 0K B AR X
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The Correlation between Multidrug Resistance Gene Polymorphism and Plasma Concentration ‘of Risperi-
done and Its Metabolite

LOU Jiang', YAN Wei', WANG Gang', XU Ping’, LI Huande’, WANG Fei' ( LDept.\of Pharmacy, the First People’s
Hospital of Hangzhou, Hangzhou 310006, China; 2.The Clinical Pharmacy Research Laboratory, Second Xiang-
ya Hospital of Central South University, Changsha 410011/ €hina)

ABSTRACT OBJECTIVE: To discuss: the .corfelation” between multidrug resistance gene (MDR1) polymorphisms and plasma
concentration of risperidone, 9-hydroxyrisperidone ‘and”total active substance in Han patients with schizophrenia. METHODS: 78
Han inpatients with schizophrenia in\Mental Health Institute of Second Xiangya Hospital of Central South University from Dec.
2011 to Jan. 2013 were selected , "lsC-MS/MS was conducted to determine the plasma concentration of risperidone, 9-hydroxyrisperi-
done and tefal active substance, PCR-LDR was adopted to determine the genotyping of C1236T, G2677T and C3435T of patients,
and one-way ANOVA was used to detect the correlation between C1236T, G2677T and C3435T polymorphisms and plasma concen-
tration/dose calibration ratio (C/D) value of risperidone, 9-hydroxyrisperidone and total active substance. RESULTS: The average
plasma concentrations of risperidone, 9-hydroxyrisperidone and total active substance for 78 patients were (13.58 £8.31), (25.62 +
15.52) and (39.24 +25.76) ng/ml, respectively; the distribution frequencies of C1236T, G2677T and C3435T met the Hardy-Wein-
berg equilibrium (P>>0.05); the risperidone C/D value of patients with C12367T CT and TT genotype were higher than those with
CC genotype, risperidone and total active substance C/D values of patients with G2677T TT genotype were higher than those with
GG genotype, the differences were statistically significant (P<<0.05) ; while there were no significant differences in analyte C/D
values in other patients (P>0.05). CONCLUSIONS: The MDR1 C1236T and G2677T polymorphisms are associated with plasma
concentration of risperidone and total active substance in Han patients with schizophrenia.

KEYWORDS  Multidrug resistance; Gene polymorphism; Risperidone; 9-hydroxyrisperidone; Total active substance; Plasma
concentration/dose calibration ratio; Correlation
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Fig 1 Structure of risperidone, 9-hydroxyrisperidone and
internal standard

A. risperidone; B. 9-hydroxyrisperidone; C. internal standard
s RBR Y o P-gp Iz 00 Al T/ N TR LA 57 B 26
L, 2R A A 25 9 g WS ARG AR 17 A2 P-gp 10936 44
R £ 24510 25 3L ] (Multidrug resistant 1, MDR1) #fid , filt H:
LN Z2 A1 AT RS T BOR 5 I A 22 S i SR DR, AATE
S8 VAR [ DU 1 43 BLAE J8 5 W WFFE X 4, %5 %< HE MDR1
C1236T .G2677T } C3435T 5 HE PRI B 43 Aji 4148, 34 HRELA
223k B I | 9- 35 ) 5 T 3% A A0 1 245 9 /) A
1F H (Dose-corrected plasma concentration, C/D ) {E. {4 AH 3 4 ,
W AART 15 B A~ 22 S g D AL A T R 552 B 5% A 1A Ak
T RS %
1w
L1 %28

Perkin Elmer 9600 %Y 28 7 ilf 5% 52 )i (PCR) 4" 4 { . MJ
PTC-200 R BEAX (& [ 2 38 FEI0r 0, F A=) R 48 LA BR A
H]) s FR-200A B A= Wi Uk BR 53 R 40 C o FIARREAT PR
Fi] ) ; Acquity HPLC™/Quattro Premiér XE micromass Technolo-
gies 2 4t (3£ [F Waters 23 ) ) s AG285:MS105DU B H, 74341 K
- (Hii - MettersToledo /N ) $TDZ5-WS FUIGH .0 (K Vb T
- NS CR AT R A R ) .
L2 Hm5iH

FIBE R P (R i 44 - RS0 , V922 AR 2547 BR A w) L v
305 - E 25 HE T H20010309 , HUA% : 1 mg/A) IR ER X AE i (1L
5 107K47006, 4 i =98% ) | 9- %5 1 ) 15 B % B iy (L5
038K47152, i iF =98% ) 14 H 35 [ Sigma 23 1] ; AF2672[ N
PR (25K IR 1C) , 3 K Angelini 23 ], #1t5 : RS01107 , 45 :
99.9%]; 4= Ifil K& [N 21 DNA 2 B & (B AT Y, JERURAR AR
LR A R ] L iS5 SG012) s PCR 5[4 \NEB Taq DNA li-
gase [/ 3 B AN A ) T 8T BR A W1 THFITG A ; Qiagen hot-
star Taq (A 52 Fh DR TTTRS 028 B A= DB AT BR 2 wl S48 s IR o |
HIE I R ikt Kol LBk
2 FHik
2.1 HRWK

TEFE 2011 4K 10 1 —20134F 1 7 Hh g R HVHE — BE Bk
ARSI B DU 53 ZURE(EBE 2 T8 ). AW AR : D
B2 ARG 2 2UE , 2 Wi i & 56 W ORS i A 12 W 5 421 1)
VUL (DSM-IV ) A 11 43 ZERE S BTbR U s @1 A sl B K, IFAE 1
A A AR AT HURS 05 2590 , 1677 199 1) Bt ki ) 355
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SR AR ) — R 20 1R B JCHE B e s R 2 it 25
S @B IIREIE R s ©TCZ il s @ AR g 4T, B G A
W EE R AR HERRARIE : YRR SR s QU YR 10 Lok T g
IR IO s KWK P-gp i S 25850 B0 S ISR
HINHARBEA LA HLAIE O . Z X E RS RO Iy E 4=
Bt & S P ZE O3 s bl , 320 B L I NI e 2 i 8
HE RS .
22 HHFRRMFRE

Z:7% Law S SNG4 W 45 25 7 St hy - B R H
FIRFESIR A 1~3 7 s 1R E SRR — Rl g 207 d,
R B 9- 23R R A I 245 4k P TR 2R . ARG 20 )5
12 hoRAE MAE RSB K E B 2 i A7 T — 20 Cok
Fd L #&H.
2.3 MZRERNE

IR i 28 VR - TR ZE U, SR FH 8 A0 A 033 - 3 T T %
(LC-MS/MS ) 7 7 1l 37 rh ) 35 6 K 9- )2 BRI 5 i iy R 25 48
W . @34 Xtimate™ Cis(150 mmx2.1 mm, 3 pm) ; i shAH .
ZE-0.01 mmol/L B i B i i (pH=13.2) (37 : 63, V/V) ; i ik :
0.25 ml/min; FEL : 40 °C 5 EFER 6 plo R AT H W 55 L 525 I
(ESD), AZZ s Wi (MRM) BT, 155 F 7 sCAG I ; flf 4
ARG B HUE HEFL AR BRI T AR I A
300 V.50 L/h A1 600 L/h; JH 5 tt 4387 19 80850 51 A m/z
411.21—191.06 (FIE R )  m/z 427 21—206.90( 922 H| i )
Hlm/z 418.03—175.95(JAFR) & Md 2010 7 iR EI 25y e 2k
YIRS M 5k B B ARSI Jr B 5 S ik Al 2k 52k
YRR 5 R S LT RIN FRRUE Tk AR T AR,
2.4 (MDR1 C1236T .G2677T #1 C3435T HIE=E 246 )

Fi A SR IO F BRI 5 ml, 5% FH 4 13 PR 2 DNA 25
R &R DNA, P2 T — 20 CIRAE % . RIIEA
5l -4t 12 BRI 52 v/ (Polymerase chain reaction-ligase detection
reaction, PCR-LDR) % £ ] /& &% MDR1 C1236T.G2677T 1
C3435T MEEE 4, 51 P 4 L3R 1. PCR R 4544 : 95 “CTil
A4 15 min, 94 CASPE 30 5,56 CiR K 1 min, 72 CIEH 1 min,
)5 72 CTRIEM 7 min, JLHEAT 35 DMEH . =T 4 CTF R
f£o PCR7ZYIHGTS : U™ W) 2 pnl BT 3.0% 3 EbE e b, F 120
VI, # 0.5 Tris- i A i 2% ¥ FL Ik 20~ 30 min, A /2
AT R

&1 MDRI1HIEI#FEZ
Tab 1 The primers of MDR1

SR 5l Eilbuligll PCR “PJK &, bp
C1236T 1l  5'-TCTGCCCACTCTGCACCTT-3’ s
) 5’ -GTTTTTTTCTCACTCGTCCTG-3’
G2677T 1F[ 5" -GAAAATGTTGTCTGGACAAGC-3’ o
Fl 5" -CATATTTAGTTTGACTCACC-3’
C3435T 1FIi] 5 —AAGGCATGTATGTTGGCCTC-3’ o

w5’ -TATGGAGACAACAGCCGGGT-3’
K LDR #:3] C1236T . G2677T F1 C3435T F LK 434
I PCR 14 77 ) 28 25 A FH ddHLO 4 Jhy 328 2 5 I AR AR
It Probe Mix 100 pl, 10xbuffer 100 pl 3350 5 pl F125 85 77k
695 pl F 1.5 ml #0045 H, 350 JF B EIH 9 1l 2 200 ul PCR
SN BN E AR 1 ul, 7 PCRAY AT B W . B
ABI GS-500 ROX % JeAmic 4 F it bR 1 pl LDRE$: ")
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1l FIE B T W ERER 1 pl 40 IR4A, 95 CZ28PE 2 min )5,
FCAVKH IR, T3 kV T, 7E 5 mol/L FR Z 1 5 % B 4% ik e v
HL 7k 2.5 he 3% T GENESCANTM 672 4 I 4 Biodh A% 1E vk
TELR RS B BEK/ VRIS E N4 F B b 5 2R Gen-
emapper V4.0 FAIE TR 43 AT AL R 4328
25 FitFEHE

K FH SPSS 19.0 G HR AT AR 85t o TR RIAx 5
FoRo R K43 H MDR1 C1236T . G2677T F1 C3435T J
PR 4347 451 %% 15455 & Hardy-Weinberg “F- 5 (47 P>0.05, IITA N
XN A AR AT 5 Hardy-Weinberg -7 ) 5 5K JH 5L ] 2205 22
A3 HT %2 MDR1 C1236T . G2677T Fl C3435T L H £ 251 5
BETR | 9- Y2 FE ) K5 R B 38 9 C/D (AR M, P<<0.05 Ky
LSRG

3.1 —fgHER

TR YGIKE A A B E T, I Aok R A5 39 441, TS AR
(35.29 £ 15.76) % , PR T 1 (59.29 £ 9.21 ) kg, T- BRI
#(4.62+1.09)mg.
3.2 MZGREMNELER

1% LC-MS/MS 7L A5 G Az W RE & 43 B 7 1 B BE AR SR 1),
18 R AR PR AR ) A 24 100 24 R BE A (13.58 + 8.31 ) ng/ml,
- JE ) B 114 F- 145 1M 24 e ok (25.62 £ 15.52 ) ng/ml, STV
WS- 2 1M 246 B A (39.24 + 25.76 )ng/ml,
3.3 MDRI C1236T .G2677T #1 C3435T HEE & 1%

MDRI1 C1236T, G2677T F1 C3435T ZE [F A1 3 £ii W55 2.,
MDR1 C1236T . G2677T F1 C3435T I PR 78 434 451 4 1) WL 8 {1
A VIA BT, FL A 532 40455 Hardy-Weinberg “T-f

3 &R (P4357090.766 ,0.639 F110.965) .,
%2 MDRI C1236T .G2677T 1 C3435T £ E & 43 7
Tab 2 Distribution of MDR1 C1236T, G2677T and C3435T genotypes
SERAVME ] OFi) AR SIS
B S YRS T (CCH GGRY) AT T(CTH GTHY) RAMATF(TTH) -
T CHi G RAFRI(T

Wl Gl Wl Wl Wl mipl S R(edke) RER(D
C1236T 13(0.167) 15.26(0.196) 43(0.551) 38.48(0.493) 22(0.282) 24.26(0.311) 0.442 0.558
G2677T 34(0.436) 31.41(0.403) 31(0.397) 36.17(0.464) 13(0.167) 10.41(0.134) 0.635 0.365
C3435T 32(0.410) 31.41(0.403) 35(0.449) 36.17(0.464) 11(0.141) 10.41(0.134) 0.635 0.365

34 EREZEMS C/DEMEXE
KRR 2R Ty 2253 Wik % 4 i MDR1 C1236T .G2677T
F1C3435T B Z ARG R L 9-F2 SER KW K & P C/D
A EE . 45 B8, C1236T CT A TT £ E 56 C/D
fHm T CCRIEH , 25 A 511247 X (P<0.05) ; G2677T
TT #B3E AR 5 S TG0 C/DEY S T GG # Ry, 22
SEAGETEE L (P<0.05) ; 177 At H B 7 B RN & 15
W C/DAEE] 1 22 53 o 40 i 2% B AR >0.05) o) $#78 MDR1
C1236T.G2677T £ [K 2 45 1] 6 5 FE I i C/D {ELAH G,
G2677T B [H Z 5] fed B i W 1 C/D (ARG LR 3.
F3_ FUEEER\ O-FRE M IZE K 2iE =¥ C/DES MDR1
BERAZAMEMHEEME (X L)
Tab 3 Correlation of C/D values of risperidone, 9-hydroxy-

risperidone, total active substance and MDR1 gene

polymorphisms (X + s)
C/DE
G B BPRAGT  RUERAT  RBAGT
(CCHGGH) (CTHGTH) (TTH)
palbe] CI1236T  1.72+1.36 3.33+2.55% 2.84+1.90"
G2677T  225+2.11 3.18+2.44 431+2.08
C3435T 2724249 2.96+2.32 3.14+1.62
9-FEHLFI K CI1236T  427+326 5241432 6.57 +4.04
G2677T  5.12+4.62 4954331 731+4.44
C3435T  5.08+4.69 528+3.92 6.08+2.43
R CI236T  6.04+4.00 8.57+5.95 9.41+5.10
G2677T  7.38%6.29 8.13+4.39 11.62+4.97
C3435T  7.81+6.63 8244487 9.24+3.50

5 CCRURH HAL, "P<<0.05; 5 GG LB HRL,"P<0.05
Note: vs. patients with CC genotype, “ P<<0.05; vs. patients with
GG genotype,"P<<0.05

4 itig
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P-gp J& WM IR T (ATP) 45 5 S G2 R VRSO I 5t =2
— o3 AT B W R AN JHRAIE R N R 2T K o fi
B b, AL 25 A RSN IR o HE 2 A A, AR E
21 1) Wl AR R T DA, AT 552 W) 247 9 % 245 VR B
JIFRE J= R A0 ¥ A P-gp PR LWL A4 40 T A HE Z W i b
LIRS 5 1t i 57 B3 o 34 P-gp AT BH LE SR 25 W 0E AN P, [ AT i
NI EES 5 I K 9-F2 R RS R 4 P-gp AYJREH , Nak-
agami TS H4RIE T 12 4] H A 5521038 IR R 355 0 55 4ERia
oK (P-gp FIIR ) (R LRI B B 6f BEGUEG , 45 SR R B, 6 I 4
PP K 2 £B A ) 5 T K 9- 35 5 1) 5% il 114 24 - b iy £ T AR
(AUCo o) FIVAE P 2 5 F B R 5 TR, $20R P-gp 135
P AT Rl 2 5 i 1 55 i B2 9-F2 KL B (1 25 sh “# AR 1E . 1 P-gp
P P B AL RS 7 2L @A B i) MDR1 JE DR 4w , 54
T MDR 1 ) B R I DR Z 25 M T 5200 P-gp AOTEE , AITTTXHES
W W oy A B AR A s, B R E & B A8 B
MDRI 11 3y g M 55 o e R AFfE 28 48, Horp 38 12 54 e+
(C1236T) . %5 21 5 4p W T (G2677T) M &5 26 5 4F B T
(C3435T) 1Y 78738 W] fE 23 5% 1 P-gp MY FE B ALIE 1R, R,
MDR 1 3 R 22 2511 T BB 2 5 RS A 455 i) % 9-3 S 7] 455 i 1 24 v
FEARZE R BN R,

17 18 2 DL A 4o 20 40 FR MDR 1 3 [H 22 45 S5 R B
il Ko AR 90 10 25k B AR S PE AR 5T A 3, 1 MDR 1 3£ [H &2
A PELEAS FIF G R 00 3 A R BT 22 5, R AR F 9% 5 B30
TE AR S A HT 025 R ) B I R LA i 4 o 2k A A 2
SR SR, S S B R % 7 R e 0K o 0 SE R P
WARIBTF IR BB ARG . ARTIFST LA B (P ) 55 ] sl FH 2
2R (AE P-gp (75 T 25 B3R, ASSo % 1) 55 i i 24 ¥ 32 7= 2
S ) (14 78 (ARG P43 BERE SRR NS XN 4, R I LC-MS/MS 7
A 0 A P R e AR I A R 2SI 25 Wk B, SR
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PCR-LDR i 6 ] 4 & & 69 3% [N 8L . 45 R 278, MDRI1
C1236T .G2677T Fl C3435T A5 3 [N AL AR 53 311 Ay 0.442
(C1236T 19 C i F£ [ ) L0.635 (G2677T Y G ¢ i L) A
0.635(C3435T 19 C LI N ) , 4 KL K L 73 A S5 R S5 477 Har-
dy-Weinberg *V-ffif (P>0.05) . AHXMESrHr4s A s, C1236T
G2677T JE[N Z 251k n] BE-5 F HA B ) C/D fEAHSE , G2677T HE[A
ZBYENRES SIS MY C/D{EAHSE . Yasui-Furukori N 45!
WFFE T 85 4] H ARG #7324 8 1) MDR1 JE [N 2 451k , 45
R, B C3435T A1 G267TT/A K [H 22 25 A 52 1 1) 55 i A1l
9-FRHEA A RS S I 245K EE 5 15 Gunes A SRR AP 1
SYELE BERMFFE T & PR, C1236T TT.C2677T TT K& C3435T
TT 5K 7 8 5 5 FLAh BE DR Y A 35 R L, 9-F B0 5 1 B i
PEVI I 254k BETEAR . 335 5 I SCHRIF IR 45 2R 22 S 1y Dt I
AR : (1) 32 U R AN R Rl , MDR 1 A5 57 B R s g 58728
WIEAT T 22 5 . (2)MDR1 SE [ Z 280 w5200 /MG T P-gp HTE
P, S T AT A 52 e ) 55 ) R A a5 0 ) a2 ik A A= ) )
JE AR B G R B, R I 32 S 28 JHIE CYP2D6 B A, M
CYP2D6 ik [F 22 A5 o A7 W] B 3 s ) 5 1) S G 4 1 24 9k
JE R ANARZE 575 (3) 9- R B A S S22 22 W JIAR A, 5 /)N e o
P-gp FA3 1 AT RE S i) 9- 2 S A1) 15 1) 4 = Wi, (AR BIF S R &
P C1236T . G2677T Al C3435T 3 [H 2 A5 1 55 9- R 1| 15 1 1t
2 BE ) A AR S L PTRE S b 1 B i A e e Rt v
A ik s 5,

AMF5E B R BLMDR1 C1236T Al G2677T FE[H Z 251X Fl
B AT M Y I 2V FE A — s S (H A S AR AR
BN LRI BN BRI . B TEfR et b, Lk
R 2B KA i, 42 1H 75 48 MDR1 K 22 25 M: S 24 e
e R 2 A B SE 22 [ ) AR S, AGRE Rl B e [l Ui
R 73 2R NAE P RS HEAL TR 7
S 30k
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